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ABSTRACT 

PURPOSE: To provide a thermal ink- jet method capable of performing 
gradation recording. 

CONSTITUTION: The title device is constituted of an energy operating parts 
23 which are arranged within a recording liquid 28 and causes bubbles 36 to 
be generated within the recording liquid 28, an opening forming member 33 
possessing an opening 34 for flying of a part of the recording liquid 28 by 
being formed into an opening area larger than an operating area of the 
energy operating part by corresponding to the energy operating parts 23 
each. When the energy operating parts 23 are driven, the bubbles 36 are 
generated within the recording liquid 28 and they are grown up. At this 
time, since the opening area of the opening 34 positioning in a growing 
direction of the bubbles 3 6 is large than the operating area of the energy 
operating part 23, the bubbles 36 become growable so that they are pushed 
outside of the opening into a balloonlike state, size of them become 
variable freely in accordance with input energy to be applied to the energy 
operating part 23 and the recording to which gradation properties are given 
becomes possible. 
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xBtMasoBB-rsB^***-. lOM^etTea 

©ffi< fivvwx t> t— * 2 at&aiciD&S 
bbjmcbbu 02 9(a)ic^t\fc5fc#ni^&Bia. 

iS3a*tfc&n-5. ttSTIil51cg/c 
fcifLffl-r. BBtfB^fcfcfcBA^ttanBftffifcUT 

*icfr5t, t-^ffiicfiFfiE-rsfg&sa^ a*© 

MWBB9. B2 9(b)«Hc*-r.fc3fc*»Jfcft&*S 

sb^isjasc^u «£L*& &©*#£* 

B«©:i>hn-;uat8to>&V>te©4:tt*. C©«k3fc 

mtom&t—$>imxmm-rz>z.£\z&r), 1x1 
s3*«i-T5fcj£L;fcfe©ifc0 («£Bt;*e3«>rt 

ftB?R*&S&LtttO fe©i:fe*. /tr/A-flt 

L&B. fEteA7>«3a©'f>*tt»;fc< 

i6ft^ca:3&*r©J:3ft»tt*»fc*TV»<&fe<or* 
5<? A'^;p©^:^Sttt-^2©i}-f X. /X;w«jfiT? 

•y h -6 Z\ tunmtztt K> . ?i>*Jbm9>Km*9L± 
VX&M1Zb<Dtt3.Z>. 

[0 0 2 1] H©«k3^a«C«fc^Tfe. * 

©/XJHtfflPli, ±E»iiSB6 1-599 1 
^©KKlC«fcn«. rtglOO/xm, WJ!fl0/im©R 
ffiK^?X7T'f/X-«M«||$««:i&icJ:Q. 6 0 

a-&*^FSCfeffi*SnTV>5. BtUCbTfe, d©J:3 

fcisjffl a a tu □ sinew tc^je u TK»fS ovritr * c 
[0022] sfc. w»*fcj:ntf. *j©etaia*wr 

SEft^y H«»RI4i«"l»0»3H. »4Hftr«B6Bt: 
H*$nT*0. *©«:Hia©»B3SrBi:UT. 
tRlC«Jffl*yT->r>y«tC«t0B6 0 Aim, 6 0 m 
nu e»;5 : 2 5 0<im©lSMl/Jt«fi« 1 B^t-JSft 
6*lfcB«»CB«-r<5 C t j6»IE«S nt 
50 V>*. b*>U C©«^t>»rtr^#ttfflP»4IMHC« 
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7 

©r»*. St. Msn&ttaipfe. -t©^^fc«t 

•3. *©^£ES«ffiI;:T€r&V>'&©T'&**. 
[0 0 2 3] i£*T, R&«*©?63B1. IS40Rtf 
S5HIC^$n<&E»'Sy HO). .fcDJIttWfcKjS^jS 
«> 1*SBBB5 5- 1 2 84 7 H?&*8, 4*&BB5 9-4 

3 3 1 4^ii«lC0B^3nT^-5. 1*86835 5- 1 2 8 

4 7 l#&?g©fcrott, ffl?L^€.?S:-5geSffie«K*^ 

title. ^nt[nia:0)ji?l*qtfflPK>E5iJS 
t*&PB 5 9-4 3 3 1 4#&?8©*>©tt. fBS8c«E!&<i: 

mm»ma\z^x. fs*&8a<*®BBP3Ft>©&a*B8P 

dfc^L 5 0 dfcfc^jtOttBrtlCffiK-fS,}: 

[0 0 2 4] CCIC, Ctie.O!|#BIBS5 5- 1 2 8 4 7 
1 ^ffi. 4*&BB 5 9-43 3 1 4^ffitfB«c$n& 

L/&8?iBi:i£, ft3fT*r tlC«t OqtW^'J V 4 X£® 
St5fcfflT»4. fiP%. Wi*Lfc«r^Ba6 1-599 
14*£ttBtt«!><b©&|&, WtSjJ5XBIyf>^ 

t j: D»»*»j*r*jfltTfiift««». rants 1 o «m 

ic*ir»T*ar«. 0*0, i»wj7-f x«, a« 
3 o~5 OAtmgffio^s GMKWfcl*. f JM*U"bA 

5^* (A7H-f >70M&*»iW*l;:BAL&D, }S 

s«/ww»K«r* c t k *« r*t>»*) 

[0 0 2 5] tC5T, 1*BBB36 2-2 5 34 5 
«. <t^BBBS6 3- 1 8 2 1 5 24f&?8, 4*88636 3-1 
9 7 6 5 3«|&S8. 4*BBP36 3-2 7 2 5 5 7-^&fg. 
4*88936 3 -2 7 2 5 5 8^&«, 4*BBBB6 3-2 8 1 
8 5 3^&«. 1*88836 3 — 2 8 1 8 5 4^ffi, 1*8B 
PB64-67351 4*BB¥ 1-9 7 6 5 4^ 

co fc<mi<B* icftttr s £&*M3Uc94*fi£*r-r**<, 
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8 

JS^-fcX'J s/ Mgli09*-«4*B8BB6 2-25345 6# 
&«*lCSH«£nT^£«fc'5leftl OMmgffittt/hT 
»C> ffi*J:!)»M^yi!yh©t'J7^^ (/X 
M gt*HWf^*%<. XUy MKfcfcofcdiH 

issn^t©-?**. 

[0 0 2 6] «r©«fc5&XUy h/;OH!l;:45H 

X\t, 10C05S5RfflC*fbT10COyXJl/*W^r<E>t> 
i0 ttTlifc^ »*lBO%J»«:lC^bTlt5CD*aX'J^ 

hyx^^iSLTv^fe©. »»-rs»ss^&i^p*ix 
[0 0 2 7] ^-'J7^x^x'j5/hyx;i-&j*fc 

t*. B8S*DcoraS*»mbfc'fo©i:L.T, 1*88935 1 
- 1 3 2 0 3 6^&«*>4*BB¥ 1-10 115 7^&*8 

icssn-st©^*. l*>u ^©etaiMastftw-r 

it? VH>gtHfe©-C*-5. Hl-fe. 4*B8BB5 1 - 1 3 2 0 3 6 
^*©etajJS«tt. W^Lfc4*B8BS6 1-1 8 9 9 5 

o^«*{cE*©t)©tii«T*t), ata©«^ic«t 

£HBfiT©*.&£J*^. 4*SB¥1 - 10 115 7% v 

«i'*fts»tfflsstt. QL'bftim\zmn\sT&@im* 

^5fe©-C*0. f3»f0tSSXhtt(C-r5fc«)»^IH 
fiHiHUTabO, #7" 'J, iMl?§n£#v>, ^-TL/fcfi 

#fc£Hfc#&sftfc^fc©T$><&. 

[0 0 2 8] LCZT. Mi£L;t4*£BB6 1 -5 9 9 1 
30 4^4i«lt^$tl5^«, V>fc>l$>-&2fii3»fi»re* 
3£<6. ^>*©?IW$a££*TiIi*g©*€f$£g;e 

[0 0 2 9] -tOrtC-dtbt, «SJ^«!|*iiBg5 9- 
3 1 9 4 3 ^&IB n* &©#<!&•&. imt 5SsR 

*ias«iis*^-rs»!»ffl*fli^fcs^«(^ai^i3pgis 

Zft<k2iiZZ\£lzi:t) KW8e®*fTt>-&5 «fc 3 \Z Vft 
40 fc©T»*. ^flcWlrli, TIHHSlWr*<t'5t. ffiSI 

f * «fc 5 fc/^- > i: 
[0 0 3 0] 03 0 lr±fB1*iiB3 5 9-3 1 9 4 

3^&aj«HcS$nfc«3U»2ES!#7 ©»fffi«ifiW<£* 
■T. 0*. 8HS«. 9tt*«ia. 10li^«S#:, 1 
1. 12ttSffi, 13BfflMT»5. |^0(a)««ai 
Kl 3£«ffil l«JJ:D«ffil 2lC|6]*^Tff*-43E« 
^■B-T^-rirtlctO. «S»SBAL©^®J:Or 

so o&mzmvT\ / *zmmzm&ft\B\mftK>\zfrmTz% 
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9 

\tmmm 9 ©j?*&ssji&8?a lic^v»taa>6 B\zfa& 

***©»« 8 ^©JWfcMfca'tfS-S-*., ^8BAL<0^ 

[0 0 3 1] 03 ltt±E^BS59-3 1 94 

3 ^&«*C^SnfcgiJ©*3«*gSI# 1 4 ©¥ffi«it 
CT&^T. 0*, 15«38!t&g&. 16, 17H«ftTS 

•5. nsKamaiMffi 5©wtts«iti/, «s 

1 6 £&*m 1 5 i©8t*8l5£««i 1 7 t^g? 1 5 t 
©«ifcgS<fc 0 < bfc fc©T&*. PI0(b)(c)lw 
^TWa. a«38JfcS51 5©*ifeffi£*©pi5*ffi<fc0t> 
«^¥®^tttbfct>cOT»-5. ^0(d)ttf6*&651 5 

©¥0JBM*£-&j&tfcu •&jg©¥ffTft^iarrsja 

lc*5V»Tfi-**ffil 6, 1 7£&ii3irrs<i:5t::L&'&© a? 

cne©03 1 (a)~(e)tc^-r«i«> 8**sbi5©a 

ffi 3 «!»©;*:# pg3HE»a<fr*.*.fc5K: 
Lfcfc©T2&-5. 

[0 0 3 2] L*>U 03 0t*L-fcCTC00;5ft3^7C 

w*jg s vnMHfttif t? i^-r 5 r t hw*±*ttoi \z 30 

03 1 t^bfcW<D«k5lC/^->«*^A*« 

[0 0 3 3] WBBBB6 3-4 2 8 7 2^?8iC'£) 

fc. -kE©#&HB5 9-3 1 94 3^fgcD«^tl^« 
lc38JKi#/IK: 3 ^TcWWifi&^ffc-a-* Z. iz*®miz LT 

"TStOtL-Tti. #&B86 2-4 6 3 5 8^ffl. 4$ 40 
&BB6 2-46 35 9^2*8. 4#&BB6 2 - 4 8 5 8 5 

^fa^tc^snsfc©****. cnett. a*i-3© 

ffiBtCK^Lfc«Rffl©3e*M*<fc0. Br5£ft©5S»#£ 
Sf?bfct). rtWi. »*&«©Sft***©fBI&#*& 

[0 0 3 4] U*»U «*«©»«M*«t 1 OOSWXtt 
ttlflni:»J6l,TV>*fc*. ffi»fi©«SM*:lcS5lK$n 



&BSV5-7 74 2 2 

©^pJIEtA-S. WBBB85 9- 1 2 4 8 6 3# 

&?8. 4*S8B85 9-1 248 6 4 %^TB. UfcHJWifc 

a©5sa^£ttsu©$8i»#Rtf&fcf8£ffi£fflA"c. tt 

£«©#ttfc*0«ME*»*BMi:&*. * 

BBFS 63-4286 9 ^«IC«fcnB, JgetfclCSfrf 

mmtmrn-r * c t««*snTv»sij«. a*©/t^*s? 

K WA&. fiWBttOA-CWLhSaFFirtt-C**. 
[0 0 3 53 CO«t5lC, «*«lSl::*V»Ttt, 183183 

±©jft, ffitXtt©^. &v>tt, S5ffi«E5!l©j&-C&1* U 

[0 0 36] 

Tra:flliS±©->>70Wt:. fttttffc. TW/XAfc® 

(«IWfc«»U&J*©*nxh-*»4©jfiU *V»tt 

»£T?£*t>©T«fcl<». 
[0 0 3 7] l/*»l/T» #5B9!tt, H©J:-5fcKj6*8 

/tftv>. a*t±<afts«r«a-y— tm»vi? 
j£,t\t±<s>tizi}mz&r) mam#&m&2itz z t 

[0 0 3 8] 

i«a?£«ft-r*ifc©©^a] s*jbie«©«wt 

*X$nfcE»St^Sr«J?f-r2.«f*:«lt^a:t, 

B« tc^*S S nTMEE»JS^©-85 $ it s &© 
©■D*«r*IIP»J*«iBtfcJ:0«lJ«U&. 
[0 0 3 93 Jn^.T, B»**2E«©f!MTtt. X*;i/ 

[0040] «*«3E*©*wr»a, x*** 

-f^fflffl©ifi»lZfi:g LTESJ«#:ffi tlSTfrft^lRl'v 
©BE*©»«*Bjkr*fc»e>©BE*»«iaifcfi5»S:t9: li- 
fe. 

[0 0 4 1] d©(R, EE*^«Kiha5»<£. »3fcJl4E 
«©»WT?tt, l^>©X*^-f^ffl8B©^S^Dii 
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11 

ts «fc 5 K&K* t bTH P^j£gBttlCfcLfcV>SS 

ESi«#«X*;W¥-ftM^lC*A31**aa««S:fr 

&. 

[0 0 4 2] tt*«6Ei©38frtt, X*;l^ 

-AMISS fcH □ tCDfcfK: J: Zmmtt SrlgSflUBfifcLT^f 
BE?!);*-B:fc. 

[0 0 4 3] »^3©7ffi«CD%Wrtt. X*»*-feffl 

[0 0 4 4] B**B8E*»389m4, MPJ&J& 

g5ttKMPra<Dfi3£WP^S©i/i 0cfc0*£<b 
TiSSceoliP SJ&SLfc. 

[0 0 4 5] 1131^9 E*<D3891T«, BBPJg(£ 

ffi#<DMP«iS#©J?3£MP®ffl©¥#««fc0*< ^ 

[0 0 4 6] mxmi oi2«©^rtt, bbpjb 

fiS85#C3&E®ft«<Z>ffi©0|Pra 0 ICCCDMPJ; 0Jt£^ 
[0047] n&ai 2EtS058^-C«. WPJBJ6£«S# 
[0 0 4 8] MsMli 3Gtta>%nrtt. BBPS* 

figffi«W«clHS{*:fl!l<7>®©IBPffl 9 \ZZ. ©IB Pi 0j£^ 
M«©iaaB««£»m-*tagS£15l£U 81*^911413 
«cD589mt, aaK<OB5$&0. 3«m«±tL&„ 
[0 0 4 9] C©J:5!ftl2SSH*ffl^*E®^ 

£ < *lft R P UTStTE§[?a 1 1 % KESifctt 
©-SS£fi&g31i\ x*;l/*-«UB8B©ftUfl¥Hl;:S« 

Z&5\ZLtZ. 

[0050] zmm* m&mi 6e*©^t«, mp 

[0 0 5 1] HfJfcEl 7E«(D55^-P«, X*;U 

ttwctmi, d»K»e^ox^;^-k^;>soi^ 

[0 0 5 2] »*JB1 8E«OS^T«, X*JI/*-fe 
ffl ffi KH«i«f & \Zfe C fcK»«^ £ £ A 5 «<t A* 

Pfl-gSKftTSgWacD-ST 0 ffl L»££rt:£-e:-5<fc a JC u 
ft:. 
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[0053] -&<b\z. m^mi 9E«<D«9gr«. x* 
^^-fpfflgs t B8 p t <on\z «t 5 »^ss?&«fte^j« u 

o mmrz&mmmzz o «e»#±©« 

[0 0 54] 

[f^ffl] X^;^-^fflfflSffil(i$-e-ia:, ES««=+ 

»:fi:B-r * M p cow PSa*tx^;^-fPffl8S©fPffliB 
io ^JSttgSP^fi?<cA;P- 

lCtDA£A;&X*;W*-tCJSDTiaK-£©*£3£W 

n*-f>*«> ftiTMitemzMm-rzi >>?me>Km 

■B-fcESWHEtfcS. *#«><0§BPK:<fc.5;fc 

[0 0 5 5] 1,15 ICwf <fc 5ft±E©acft:JR 

^9 »E®SS^^btt^j**S3|EtUT. SI*«2^HU 
14, 1 6fcV>L 1 9E«®5!M<D«fc5C. 

fflfmttt. E^«J«, ^tSBI«, 0BPHO«|jg. X 

[0 0 5 6] 

[m£CT] *&wot&-<Dmi&w*m i /i^uH 1 1 it 

^s«jBc<@(D«^2 3*ti^iici9:ft5n, raottw 
iffi2 4 t#afc#a«i 2 5 tmwcaasnT 

/^yH2 6. 2 7i3nW5. SEfc. »J»«:2 3<DM 
tf#|pJlC&fi3ltTll5E^#g«2 2lC«E«St#:i 
^5-r>^ 2 8I0-f>i?iAP (ESftMAfS) 
2 9«Wa»J««n. 7^M3 0i£ItT'f>fiA 
^i-^3 UcSi|8$nTVi-5. £&. 5S»*S«2 2 
40 ±»C«Jine©KS»fli:2 3, -i >^mXU2 9£*/t- 

*3 2*Wt^nt^5. 36. 
I'. d<DX^— 9-3 2±B&a5g^tt©IBP^j««B 
tt3 3&mit>nT\,iZ. ;itf>BBPJgj*ffl51*3 3ICH# 
«Sfeg82 3 Kafl&Sitfc&BICliiP 3 4*ijg^sn&t) 
SMfflte&jzE-r***. 0|P3 4©@8P 

ffi«t«5!iiftft:2 3©ffffl®«i (^as-y-fX) 

[0 0 5 7] ^:*5. m6.O02Rt;03. S^lCtt. 
50 «j£T-5fi-iaTtt» MKSrffi^^-rSft:*. <£Wt*i; 
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2 2 lCtt58*k# 2 3 2 4. 2 5 ©teKS&H, « 
ilEt5t)©tl/fc. tifc. I8ffc#2 3 £HP 3 4 .>:©** 

-C6 4~2 5 6«^tt^n. Ml/'Hv^^i' 

©«TH2 000-400 OiSKttSn*. 

#2 3^©»tf*^<ft5fC<nW>:?3*AP2 9©» i0 

5fc^>*»AP2 9ttm^>U:3>*lc<fc*38*Mfr 

[0 0 5 8] C ©«k 5 fti«(toR*SESt'\-.y H 2 1 «AIC 

5. £-f> nH(a)l*£tttttteaU -Y^ifcA^a 
-73 UDSASnM >^2 8dt^flE2 3 £» # 
ts, -t©±^©^lS-r-5BBa3 4lC*5^TC©BSP3 4 

©ynx*x«»*c«fcO«ffll**«»snT^*tt*K 

&«. C©ttffiT58JIM£2 3(3nUDiNt , r«&. *Mt 
#2 3 0*MKWlLkftU *©SiIBfc*lxfc-f 
»tC»»ajfe*te*S*T^-B-eia. HBKb)fc*TJ: 
3(C«/h&?a3 5*tj&ftLfcttffi<!:fc-5. fE#ft#2 3© 

^0(c)l-^-TJ:5fC»BK3 6&f^S. £©«fc3fctt 
aC*»T»AaH*2 3©^StaStt3 00~400t 
©«ffitCftrjTV»-6. HBI(dm»««3 6**3&fcJ* 30 

IS) 3 6 ©j£S !;:<*: fc«fc0, 35*M£2 3©J:88 

(e 3 6*ta6C*#<«fiUT«0±5^r), 

■ P3 4±«fc*T1*DfflU&tt«ftjR-r. HH( f )— 

2 2*jfi) . ma/WX*fM|(lC'bJ:«0t. ^ 
;l/XRJiD^, 5 ~3 0/ig>g£3rr -5 *>©£&■&. 40 

fc^ttffiK* 0 . ftmto 2 3 ©aSfflatt-f >9 2S\Z 
iOBTl^O*?.. R|P3 4J:0-&0taUfc/t 

$n5. SUB 3 6dtS*i^-&^©^-f 5>i^tt*a^ 

[0 0 5 9] WH(h)ttfttS3 6*tfcU3n. JR*g£BII 
J&bfc«S8Sr^-r. C©B5« &&3 6©ifeJSSBtctt-f > 
*tt3 7*ififcgU *»3 6*tHP3 4«fc0-&i3tULT 

ftfeWoaaEs^^ttara. na< 1 maws 3 6 so 
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itb. 3 6 ©«aK#oT<im& 

ttttifc*. HH(jm«i63 6*«K&££K«Ktt. IS 
«bfc«tt*»U -f>*tt3 7l4-f>i'«Effi» i e.«Sf 

sn, «fiss©as*«-&oo-r >i7«3 8 2:lts4> 

ICMMU «B8«# (HSU-*") tlfil*5. d©«r© 
•f >£W3 8©f»HjSatt. HP3 4©*€r£, &aft 
2 3 £0B P 3 4 £■?©»!«. 2 3 \Z*tT *EPSn 

/wx*ft. &m-r&'(>92 8©i»tt*i-«fcDa*s 
a*. fiUfe. 3-2 om/9T»4. ataa«a*it«E« 

i§V>*8£- (3-5m/^) Ktt-f >*ttSttKifc:pT5K 
Ml. SJE^tfSetrtrC (6~10m/fM flftlr> 
J§M*£;fc»3, S&tCfcjiCfc-et (1 5~2 Om/80 
»»V»tt«©-f >^C«/jN^»«©«jg-f >*»£#3 

tcti, 5m/g>a±©fliaafifrs©*tj:^. na 

(k)tt-f >*«3 8*tSetCj|l«bTffiriiLfc«T&* 
f. £©». -f >*tt3 7*«»a3ftfcHP3 4ffi©-<f 

©JB»#tiRS0, KH(a)tKi;^*«»CI5ofc* : f 

[0 0 6 0] C©£3fct4dtM©BJaiGie. 19341/ 
fct£*©JR8Bili;tfJtbT*S. *f\ 02 5fcV>U 
192 9 fc<k0R9ib;fc«k 3 &«£*#£©*£, -f>*l 
*T»£bfc*iB3©a*teJ:*£EA±#lCJ:9T-f > 
^ 1 <£«/h^/XJW*^ttW$-&-5i:Vi5 , b©T*-5. 
C©^»C«fflan*/X;H4«rJ£L.fcJ:5tjRl Oum 
tv>3«fc3&*«C4>SVit>©-C»S. *fc, 211831:: 
± O^iLfc'f >^ 1 ©ffA^-fCsftttS C tt4* 

c©fc«>, 5ija3©figg^fe5.«H-cffli^.snT 

»«ttr««©«*. Aft. (HBjanfftensfeottt 
/x;n*i»s»tic«ia**a*oTv>sfc». 

AftUfcg. a<lcMH©-f >^ U3J;oT5l?a3t4^ 

Sian. JR«8&fT3fc*> -t-©i)6«I»±*<*T? 

T#-5 • T#fcV>, tV»ofc2a«!4«|Bj©3iV^*i 

[0061] cnt#u, *mmmttim, ts*©a 
^«t/x;ktavi, #«K*«a:BP 3 4 &&a$2 3 

©±HS»r»(^SBS^ft:©T. ^^bfe^?a3 6f4^.fig 
©«»***oattrt. IBP3 4^fiSlcS^;j:3lc-& 
t)ffl-r»T^g-r^t>©t^:-5. ±oT. S£*©<t'5/ , i 
^(CJt^. ^JS3 6©fi26 (0*0, BP3 4*l-«* 

0 di-r c: t) *m\i* <fc 3 *»/h«c j xmph. v>© 

T, mJS3 6ttA*X*^-©^/jN^«fcDaSlC-e© 

**a*aA.-&ct**T?#*"b©t**. cincffv*. 

a?83 6©]S8BlC^3tX-5-f >^tt3 7©A#$. ^ 
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fc<. attMC -Y>*«3 8©H*£ 

i>r£M§*t>©£fc*. S*Wfc-f>*S«8«l;: 

*©»* 7 X)ltto>£ o ft BBS 0 ©[BIJSfc5&££ Dft 
V>*>©ift.5. 

[0 0 6 2] BIT. -hfB»fftgJi£«k'3«fcV> "&©£•*•* 
*:*©&g&©#M£ • Kig^jt^*®SiJICltt^-r-5. £ 
"f. Sg*&#S«i2 2©«i3Rtf*©§Mi;fri*£B4£# 
KlLTRgHT*. *^JfiCTJr*5V»T, 5e*M*g«2 2tt 
SSft/X-yW-rJT&S. £©fS&#a«2 2S#« 
Mx.(J«7X. 7^37" (AhO.) , ->'J3>^®» 

tt, W^.ti^^^Jl'- S iOi <D&£r®), 

;K x*da. 8-/^-;»7A-&&. i/'Ja^ff*. 

^>^X^>. t'J^fX x:*7\ ? 
da. A-T-^^A^co^HoJfflftti^fflRriE-eabs. 

*>, flIfcA7x-7Aa<£*>#ttMlc#SL<, &v>Tr. 
HHfci?;io->7A. mity>9>. M1t?>?)l. Site 

te, xn»jt>v>i/&.mzz.K>w8LZft%. 

#K. *rttUBg&#©SMS&tf;*;£;£. SHSBST©iBR« 

*^tjsi;Tja^t9:j£$n5^. s««o. o o i~5 

/tmSft. Sf*L<ttO. 0 1~ltfmg«©lfi)li:S 

[0 0 6 3] f&H5P*ffi2 4^»*iffi«ffi2 5©»»iUT 
tt, a«<D«ffitf»i:l^i;T<fc<. fflAtf, Al. A 

g, au, pt. cu«wjat>&n«. unsuaMra 

3n5. ffi«JB4 2tt$g*M*:2 3 T&£Lfc*ft£3!lJil6<J 
lw< >^ 1 9ffig»ceS3-B-^Ct&«5tf-rtC»JSS*2 3 
£«»T-£&Je>©t>©T&»). efitUTIl &fc->'J 
3> (SiOi ) , Sft->U3X ttft^^-^^A. 
KftT^S-'fA, Kfls*>*;k Kfti^lo-^ASs 

*u >^ffi^»c«fc<&. &BJ*tt, sso. oi~iou 

m, ffSL<[10. 1~5 (ip-Cfc. 0. l~3/t 

m*tsa> tsns. «a«4 2ttcne»©««?£ffl^ 
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->3 >fpffl*^k-^gg9*«a-r2>fcJ6lCTaSS©^ 
«S*^ffitC^-r-6©^M*LH. S^Wtttt, Ta 
ft£©&BB«K*0. 0 5-l(imiSTMtnif 

[0 0 6 4] «ffi«aH4 3 W^fftLTtt, 0J*tf# 
U-f 3 H<f V-f >HB*^/'J>^*> : P I 

Q. BAttffcttSl) . #'J-r5 F»* : PYR 

AL IN, T^tf^ttK) . «Mt#U^5?x> (MA 
=& : J SR - CBR. B^oJS^AttK) . 7* hx- 

x a«a« : xis«t«) , •troteogtfttttfii'f 5 nut 

[0 0 6 5] -f 1 9tp-ca?S2 0<£S8£Sii-SX* 
Jl^-fWB«iLTtt. 5S*S#®1 4£#Ofc- : J'gB9 

[0 0 6 6] 09;Ui, ytAXP- tf^sCtt. 1$BB?1- 
1 8 4 1 4 8 ^&*©Sg807i;#§tcJ£ !;;£<&©■?£ 

>Xlc«t 0 SSftx*;^-fPfflSB©^li(t^*t-&5 <fc 5 
K&ftS-t*. ES^y K©*t-g£l)0jaL-, rtSB©^:^ 

* V >X\z J:oTi*rtM>-f «fc 5 tc£ft 

jo 4ia+©m9 0tc*i;T*j«-rn«j;vi. 

[0 0 6 7] »«^FSC"6>, H^ffi*©miO0* 

SCtc*Pi;fc'b©T«t^. HP-6, SRx^.;^-fPffl»©rt 
2.fc©-r*S. ItMKDWKtt. R4MI*o»l 10 

jsv^sii 8Ht^$n-5<fc3«t#a^«sasffl^ 

[0 0 6 8] OViT. X-^— tf-3 2tt3ViT3i?g"r-5. 
40 9-3 2W38*ft#S«2 2 ,t@9P^fi£ffl»3 3 

t©WJce«L.T. P#S¥ffJr«%. ^O, il#W© 
IEIlftHfH«fc«oT«a*»j«-r«fca&©>b©T» 
*. »S»frSK2 2£&8P^j5£gB#3 3 t©IB] 

©EBtt. p#Kic«j$sna'r>*«©»3£ft£-r 
Efcfflsmic-r-sfcse). x^— u-3 2*»»iUT*u& 

*t. HWlCli. J*C©J;5»C^«n«. BPS, 
«2 211:1*^7^^7* hk^Xh*75^-h 
L. ^©«J»frS«2 2©n««tC©«.H9-f 7<tfM* 
50 7* hl/yX Wa5«t5aMt Lfc7* h7X9£ 
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^^sy3 2 5 oK^ftxigttao zmm-rtin* 

2 5 (*m07^-D-3 2 &MTt5. 5 
o tt m<z>mz <D H 9 -i V A )V A y * h V •? X h 
tt, 5 0tfm<Dj?3©X"*-U-3 2=&^T^5. 
< 7^ hWi?X H*iHr«5 0 (in, 2 5 u 

m, 2 0/imtV^±5AffST«ll&Snifc«), •€■«> 
£BfS©JPST?i&ntf-?-© J: 5 H 5^ V 

V>tltf«kV>. ^©.fcSftffitfXtfhV'S'Xhtl'TfcL 
M^tiBMRS 1 000 (JttSUSffcXSMtH) t>m^*> 
n-5. ttt*l 0 0 0 C pOBMRS 1 0 0 0*Xtf>3 
-7^>^,C<kr3Sg^£fc2 2±.Clkrrs«£. 5 
0 0—1 0 0 0 r pm©lsHeSCT?l 0~4 0/jm©S$ 
•h-TSJlttfT^S. fiPt. HS'f yjJl&y* M>S> 

«k D 4 0 vm&TFZ>m2lZ&\,*T&1B;<Oim\ZMl&-C$ 

[0 0 6 9] F^-f^^A?* hl^Xhfcffl 

mz%ft-»mtt\z&z&{t. &wtmmit*?f5tf, z. 
o«fc 5 f£m<tiiFmfti<D*mtfc»h\**m{£(o#m\zi$ 

V>T, &PJgfS«#3 3£§i«&©V-;>Xh (=X^-* 
Ce 1 * + Ag + + hv 

[0073] out. mmb)\ZTFrr£5\zmixmm 
js-r. *-lt. iniH(c)ic^-rj:5tcm2^«sia3sm: 

D^Sncf H*«Sl:ftotL I2O-S iOiilgSSSS 30 
£3-&3)|g&fc*!l3£!S-r. i^iC. LI1O-SIO1 
«efl.«ffi«)rK^SS*L.^©T, OUT, EBKd)!;: 
jST i 5 \Z 09 A fcf 7 v It 4 8 C £ o TX 5/ 5 1 > i^f -5 C 
t-CBBP3 3£JBJiJc-r4. Xyf L >^«, ^0(e)ll^ 
r«fcatc^:fls:lc:^« 0£g2 80~350nm) £H 

stTsiSBft&ssT. *©{g. S3*sR5aatc«fcOL i 

:0 • S i 0 2 *g&£56£;*tf-5 9. & 

ft-tt-fK. K. JRtcafiV*. B1P3 4t>Wf$.2Wtt££kfc 

Hvxa 9 ti3.zmmf)\z7Kti&gkte®m&m\s, m 

[0 0 7 43 BBPffi*sKi^3 3©BU©fa67jft£ 

UT, y* hXU^hP7*-5>yj**EI6^88L. 

ffljftU K5 2lcJ;D^BB€:(5<Xy^>^-r«.. f^H 

3<&x^>^xstg5 \i&w\zmt5-rz>. mfilj&tV 



(10) 4SRW5-7 7 4 2 2 

IS 

*-y-3 2) ±\ZWV%T. ta1&-1mi£TZ>Z.£\Z£'Q. Z. 
©WPJ£)*S8#3 3©8£-££atCfr'5£<ta<T£*. 

KfrS <fc 5 !Xf •& d i: fcT£ S. 
[0 0 7 0] ±iEOKWT«, XA- *32iL 

7* hisvxb&mmtzhaiziELzti-r. «t 

0. x>y5 1 >^C±D^ScT*«kf>CL/T'b«J;^. 
[0 0 7 1] ^i:, SlP^J«e5«3 3Ri;BBP3 4IC-3 
\,>XUW?Z>. *HJfiW©IBP^85*J3 3©Sjg7ji£ 

#£#9X4 6*B8P^fiS»3 3 tLTfflVi, MP 3 
4£JBf£-f£«fc5lwL;fcfc<OT*.5. d^fc, ®3ttt^ 
5X4 6tH flAtofCeOa . Ag>0 S;-&tf S i O 
i-AliO>-Li.O*if7XT*0. ^X^SiiUT 

XTifeS. il*, 0 5(a)£^-r<fc5iaS0ttt#7X4 
6 tC^^tS («S2 8 0~3 5 0nm) *-7Xi?4 7S 

ftiscic^-rs^sc*. 

[0 0 7 2] 

MtiJ 

-» Ce ,+ + Ag +f 

sfao^^-^&wr^x-Tji/^a >tx^ 5 4 s^u 

S«5 1 ±CBf iO;t?->©7 * M/i^X h 5 3 

mz>z.t\ztez>. ^©m. #xh^-*>^ic«fcOc:© 

Uv'X h/^->£«'fb^-tt2). l^0(e)llI^hD 

(tHJ^ttf. x;V7 7 3>Kx5/y;uj,it) 5 7tf>irAn. 

TSt. Ifi5Hffl07*M/J?Xh5 30 

/i^->ffi» (#*««) jcisn i *t*fta$ni* . 7* 

fiS) »C©*N i 5 8*t»f{ilSn-5. dH(f)«mfflSI 
@£tkU ±E©J:5lCflT»41$nfcN i 5 8&S«5 1 

^sfam-r-sctTr. isp3 A^m-t^mu^mtz 
3*^^ns. 

[0 0 7 5] Ciroi;^^;7*hx^^hD7*-5>^ 
fttt. tfc«W«S©iiSV»B8P!&^S«-&JCipJffl$n4 
36», *^!SW©i8P 3 4fi, ta3£Lfc#iiBa6 1-59 
9 1 4#ii«{CflE«3nTV^ < J:5^«£*©'\>y Httt 
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SftD. *fcttW*£fc*>© (5SJ»#2 3O^fflffi«J;0 
< ft 3 X h «fc D * <fc 5 L T t> 

(b)ttl^Xh&*fX@£^U ««7*hUyXh6 
Ttt, 0^W©£5lt±*>€>T^8Stt:7* hUi>Xh6 

^-+>^C«t 0 7* h U>*X h 6 3 *©}g#lfi!t#£$£ 
;PS?3>YXi> 6 4£X^>l>-X$g6 1©W8B^6&» 
&M»L«)fr4. [i?0(d)«Si»Xg£jSU 7*h 

uvx h6 3t LT*j3$izm^ii.m£-c&n\i, am 
«j5ra©/^->©7* M^xh6 3t>mz>zt\zft 
*r, x^i/yx;P6 6^e.«{H-rsxy5 1 >^jg6 7 

>U-X?g6 l©MSA^e«^tCjifrL, •€-©«»© 

fwinties^L. xy^>^©x^>uxtS6 i &m 

K«!6 8 lCS-rc:tlCi0^i!*7* M^-^X h 6 3*t 

[0 0 7 6] SSI:. BiJ©iBP^fiE»3 3©&j£2r8; 
£i529fT-5. W^Lfc<t'5»C. *^JtW©SBa 3 4 tt«E 
*©ttlffl&/X;U,i:W:&fcO, ±£tbts.>b<D-V$>Z>1t 

^5fe©jtt«ayx;PSSi*Tf±^piigT*-3fcx&icj; 

tcflinfc^u^x^x #'Jx-x;hj-ju7*>. # 
n-s. BBQ3 4 n^wpt-r*) s^-r-s 

X:M FW£MPJ£j£SS#»::ESa-ti\ -B- 

^sirtT^^n^. ^©«fc^^jg«8«ruas©i=ftii^ 

*2000kg/cm 2 «±©ffi*S:*-rs^«aS:ffl 
V>S©#J:H. 77X?-y?©fflt«itt£fc#-5;fc 

->u>^itstt4 o o"CK±icira«i$ns. 

H2iC^bfc«l:3^BBP^ffl5$}3 3 tmzfiZMVW 



(11) 4$S!¥5-7 74 2 2 

»©fR^iaset±icijniftT^5±3Kb- : j'. mmft 

T<b«fcV>. 

[0 0 7 7] Sit. H8{C^-r«fc-5^:fl"a#lniftlC<t 
"9BBP3 4S^-r4«fc5ltUT , bJ:V^ H*, 7 013 
J¥3 5 0~1 0 0Mm©X^>l/X?6£n-JM*l;:#^ 
fcfc©?*0. n>fXf->3> (*!&#«) 7 IS 
10 aLTB8P3 4£Jgj$-r*fc©T*.5. 7 2ttA , 'JKD 
«. 7 3 Cl©J:5»lnX«feJCfflV»-5X 
•?>PX?B7 0 (=0gPJBj£8Stt3 3) tt-t©i*$*t» 
< (MP 3 4©B8Pffi«t©¥7jffi«fcD»Vi©*ta*L 
, A^, MP 3 4©-*j£t>;*:£«>T&*©T, C© 

«fc 5 fcx^> u-xfg 7 o tc7 , U'X{c«fc-5llfe^jnxir«fc 
DfiaxhTa«iftsnfc7-i'>(r«fco»jirfr-6. m 
p3 4w©Bg»iLH. mm?z>%mft2 3Mmmtmc 

tlfcBH PJg^©X5 i >WXtB 7 0 tti^Slrj^UT* 

5*, ^fc>037J^;W^I!©WP^jSg|5#3 3££g 
tC«aSL.#Sfc©£&.5. 

[0 0 7 8] SSIC, B8PJg^cl»«3 3 ©#J©8jfe*8; 
t LT, X*->Yl^— tfffiSKWr*. H©«£, MP 
JMMMf3 3©*Hil/Ttt, 3p'J1J-^7*X #UX 

(Wx-tf, 5mmX 2 OmmX 0. 0 5mm) . St 

x ^ ^l/Ti+i'V W-if J: o %W&&m$f 
b, ^*x*;Pvx^©0|Pe5t*»mUT^5»ffi8BS 
citric, m%mzMn&Mf$,-rz> 
i:^5t>©-c»-&. stfaiut^jTtt. s»wic^e.n 

5BBP^gB»3 3tfW2lZ7RL1t&5fr-?l>-bVl<D 
>fo©«:ltT*4*t. ^©x^->-7U~lf^SC»cJ;*«-& 
ictt. tfJggB&^stcl^S-^s-ii-^^ir^Tlrs© 
t. ^-rut>^i^-h«©8jjatwigps»{t, ^n*0 

fc«S8 (IBPteS£JBf&3nT^fc^fc©<!:-f -5) 7?, 

e x*-> v u— ygHtci o m am^mtt 3 3 k n 

P3 4S^r«.C£'&^IIBT»5. C©«fc5^ttlr 

Sn^BBPf ^$*£*nJC^-r«5!J»«:2 3©^L>*ll 

[0 0 7 9] &\Z. J:©«t5^#a*iClCJ:0fijSL^ 
«nn«Aff«3 3^^U«B8P3 4©^-8c. tt&mz 
50 -D^Tilktt-rz. ^l(CBBP3 4©^^$€-3E^fc«& 
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5m&2 3ttl OOamx 1 OOMm^XTfiSI^ 
12 2QOt)0tl/to BBaj&f£SB#3 3teff3 5 Om 

#3 3te*tfi39!T&0> -f>*2 8+»r«*bfc»« i0 



2? 



ttfg&ttSfc 2 2 ±(C 5 ^ *- h L& F 7 Y ;P A 7 
thW^XN (J|t$2 5/xm) ©7*h«J VK±0»« 
$n^X^-1^3 2±IC^BSStCi:t)ffi^$^fc. 

[0 0 80] 
»1] 
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[0 0 8 1] l^«©^»S, ^SR«C2 3©^:* 

$ A <b C t \Z <t D ff o fcateilSSSrjKt- *> ©T » 
5. ^Is!ro5?j?&#2 3W^#^(i6 0 #mx 6 0 timV 

Mtt2 3£A:&3««ffi*sw;*«»5*t&. SiRCKt 
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[0 0 8 2] 
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[0083] cneoan, 2 c^-nsxc ±n« . bb 

*f 3 3 Te&KfctoT. 58* • • UH8 • 

BHP3 4 0QIBPffiia^fg!»#2 3 (D®«[«fcr) *£<fc* 



««EE#««v»«ffci*»fa 3 6 tt-*-ng*€? < a: < . ma 

±JfTVKt. fS*bfcm?33 6flS|a3 4±iT?tD 

[0 0 8 4] &MP3 4M©Eilfcr>V»TttWr 

50 nfcBBP»«8B»3 3 0BBP3 4|B]©K«x (H9# 
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CO 0 8 6] *3fc*N»T, »f^"I5BI©WJt roj tt 

roj \t2®mmzKW}Lftm'£\zmf3im*&wzR& 
TcttK&mz&ma estUTt, crone*, xsg 
t>A»K:fften&«^**r. *B6 rxj (jhioic^ 

TJ:3fc. Ha3 4*61*0ttl/felljfrr5&ft3 6«t 

3 8 t>iiji-&-f«ii*ifli*tSLnTb*-3fc*^&*-r. 
[0087] ccD*3ics?r«s*ic±n«. mmrzfa. 

x s n □ 3 4 cog© 1/10 sunrrtuu: v> c turn 



» MIRK** <-*"«:: £12. KttA^l9ftfr*>-tt«±'Ca 
#*L<fc<. *#<T-fe0|Pg©l 0«gStcS*<& 

[0088] mcKamsn^m^m^ mam& 

fiB»3 3©*S***&*&lC'3V>T*4*iMHL<T* 

s&. »«s^2 3 omm&&m*±T2i 1 csrrss* 

[0 0 89] 
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[0 0 9 0] ^4fc:fc^T. Kft^gfflOW^ TOj tt 
e«£$?fc*&lP3 4£J&j£Ti§f&S^£^U 20 

fn^ttiEBBo^ roj 6m/ 
e>«±©i«att*^^nfc«^*^L, wk taj «3 

L, nfcijg rxj ttm8Lfca>o&«££*-f. «4ic 

**ltf. B8P3 4#iS©ffiP^gg»3 3® 
#Stt»2>SSIP<TfeMP3 4Sr^L/#5t>©©, 
fR^ttil*#*-r*t, BBP3 4<D0BPffi«©¥:£«<fc 

iC&gi^*.*. J:D$?£l/<tt. HP3 4#j5©SJ5 50 

[0 0 9 1] ^CtC, 1* 2 8 Oifi^C^^TK^r 

5. AftMCH Jte»H¥ 1 -1 8 4 1 4 8 *f&?gro 

[0 0 9 2] OCJ^T. **KSl¥IB»*fr9&»&© 

[0 0 9 3] JUWIlTli. 
fg??M£2 3CD1MX : 1 0 0<tmX 1 0 0/zm 50 



B9P3 4 0S :4>2 5 0ttm 

P8PJ65j£ffltt*3 3©«JP :7 0«m 

S«2 2 • 8B»3 3HUBJB : 2 5 um (Yv-i V 4 )V 

bUi>7. tf3 2 tCfcS) 

f5*&#2 3, 0BP3 4<Dffi&: 2. 5<B/mm 
^5^2 3, WP3 4W& 



6 4fi 

i 2 on 

3 0V 

1. 8kHz 



8&#2 3CD}gt?£fil 
HAttfiE 

ttfiDeskJet ffl^f>^ 

[0 0 9 4] ±|B&#TEP^?E#*l&£fTofciC3. 

*OM!tl/T7yh3-MNM (= 
SKffittK) ±T, ¥W2 2 5/imi:6otfe©T 
*2> (n = 10Of^fi). ifc. 1. 8kHz»j&E 

wzn-i >9mm&m* 1 4. 4m/#&ft&&a>*tt 

[0 0 9 5] *IC S(*W2T«, 



BBP3 4 02 
3«2 2 • g|$#3 



6 0 amX 6 0 wm 
<2> 1 5 0 Mm 
4 2 ttm 

: 2 0 xtm (F9-f 7-i*JV 



A7* hk^moX^- *3 2K«k£) 
58&#:2 3, IBP3 4ro®£: 4<S/mm 
«S#2 3. BBP3 4C5& : 6 41 
5g5ft#2 3©J£i/ifii :7 1Q 

KUlSJBE :23V 
/WXM : 5 u# 

»B8BWlH&a : 3. 2kHz 
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31 

ttSDeskJet 

[0 0 9 6] ±IS*fl=TBJ¥SE»SIK*fT-Dfci:C15. 

*©^g«. «iB®ft:£LTVy Kn-HfiNM (= 
SHtttfcW ±T, ¥^flft*U 6 OymtfcofctXDT 
fc£ (n=10C¥«i) . tt, 3. 2kHz»fi!ig 



(17) 4$H¥5-7 74 2 2 

* [0 0 9 7] iS.1t. £#0«3Ttt, fcHCW 

iS3 6©S5$httBll lfc7R-r«fc3fcfc©£Lfc. * 
fc. *>yMol 2-1 7 

[0 0 9 8] 
[35] 





V.(V) 


Pw(fi s ) 






tn) 


1 


2 8 


6 


1 


0 


1 7 0 


2 


2 9 


6 


1 


6 0 


2 0 6 


3 


3 0 


6 


1 


i 0 0 


2 2 5 


4 


3 L 


6 




1 5 0 


24 1 


5 


3 2 


6 




2 7 5 


2 7 0 


6 


3 3 


6 




3 6 0 


3 1 5 


7 


34 


6 




4 20 


3 6 6 


8 


3 0 


5 




0 


1 6 8 


9 


3 0 


6 




LOO 


2 2 6 


1 0 


3 0 


7 




3 0 0 


2 9 4 


1 1 


30 


8 




4 3 0 


3 7 5 


1 2 


3 0 


3 


2 


1 1 0 


24 0 


1 3 


3 0 


3 


3 


4 3 5 


3 7 8 


1 4 


3 0 


2 


2 


0 


1 7 0 


1 5 


3 0 


2 


3 


110 


2 3 0 


1 6 


3 0 


2 


4 


4 4 0 


3 8 0 


1 7 


3 0 


2 


5 


4 50 


3 8 6 



[0 0 9 9] SSfc^rraXfc.fcntf, «»X*;V*- 40 ffi£2 8 VL2 9 Vi0IB-eO. 2V*jSl:*ftS4 

TH*a*>«fl:-r* fc**w&. [oioi] 

[0 10 0] ^5 *(C^L^1t>^;l/No [«6] 

1, 2IBJ©*frft»«IK:l(kl#UT**. -3*0, Eft« 
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(18) 



8fM¥5-7 7 4 2 2 



33 



34 



(V) 


(am) 


v j(m/s ) 


BBRfID 
( it m) 


2 8, 0 


0 


z. y 


1 *7 n 


28. 2 


1 0 


3. 2 


1 7 1 


28. 4 


2 0 


4. 5 


1 7 6 


2 8.6 


2 4 


4. 9 


1 8 0 


2 8.8 


4 2 


7. 7 


1 9 5 


2 9. 0 


6 0 


1 0. 1 


2 0 6 



[0 1 0 2] Of-D. &te3 6©iS3h#gffi2 2 •« 
»3 3WKil (uCTB, 2 5 Mm) «fc 0 t>flSV»£JR» 

[0103] -d^x. *&m<?>m-<Dmmmz® 1 2 

£JRDBif£5K:E1H£n*E*#imii:aB#8 1 &R 
ttfc *>©-?**. ^©E^»»H±65*t8 l«^«t2 
3 fc J: 0 38£f5gWa 3 6 ©JEE7ja<§£»i# 2 3 

75fllC&*S3 6 £3&$s ■&*;£«>©*>©?* 

5. z<D&5ti.B.tiftWim±mtt8 1 ex^— y-3 2 1 

hl^Xhfcffl^fcX* h'JV^77-{ SiKJ; 

[0 10 4] C2©£5ftffi*#1ttEll:BM*8 3 
\Z7K?£5iZ&?&m#-2 3©Hffl£iS9Htr<fc'5fc&SJ 
H14H»"TJ:5fc^— *3 2©iS3 

iD«<»*sn. E^^«ia±aB«8 i<DWK±fi8A> 
ns. 

[0 10 5] HI Btt«»«fcl/T, #8fS3*©ffi7J# 

&S. £©«£> l:3©5g!J&#2 3 fc«-r*£E*$HRH 
jfcSB#8 2S*lc«AM8 3S*t«fc». -£-©i«3 

«0i 6\zm-r£?izxi-y-3 2tm-t2n, s*a 

MK8 3fc«fc05g&#2 3 IC*fr*-f >^ 2 8©tM 

«i«snTv^. i^t, x^— 9-3 2tmmz&fttt 

[0 1 0 6] Z\<D£5tSiBE.1jftim±mt8 1XB8 2 40 

fflLfc^y H<hl^©38fc#S1&2 2£fflVV H7^7 
W;kk7* hl/^XhTX^- t>"3 2Sr^fSIS»C. 

r»k. 0 1 5 izmT£5ts.&jjftttm±mti 8 2&y 

8 2(ifiS*#2 3©&&lC«t£ifi8Lfctt!lT»j£$ 
n, ^•©■t)"-fXtt7 0/imX5 0Mm-eJ9^ (SS3) B 
2 5«mtl,&. C©te«H#fi«ll tWlVtU 1ST — CO 



fc. i. 8 ^Hzmmmn^y^mm&mti 7. 

9, Eft*MRBik*#8 2©ftUBlc«fcO. B±UfcSWa 
3 6 <0&i]Hm^ <4>9 2 8 KfebS II t^*IES 

[0 10 7] O^^T. *5S^(D^H©*J6«SJS:0 1 7 

XSfiJfflUTaiffl^^->Sr^-r^Ci:IC«J;»3. 58 
&#2 3WE^JSfS£Wltfl?lJTl 6fi/mmlK±i: 

tt. &38&fc2 3 t^JErr^BBP 3 4 

a, ttE»#±-e©s»is«©E?ij$g (AX.& 4 0 

0dpi = 16Fs> F/mm) T, 'vy HflJWBBa 3 4 

^SljajKE^JSii-SCttefflJiTfc*. 

ttftTCtt. g^IIIS^i&i!). 58*fc#2 3RtfB8P 

3 4 0 1 7 \z7fi-rn ^\z2 msk±.n^n>&m 
ti, cn5.©a»^j©ffl^-&tj;ogii«ia«©E^JSB 

[0 10 8] *KK©^E3©SIJfi«»IS:ai 8fc 

v>uei2 net osiers. *^jfiwtt. MP3 4ia« 
©*»©i*kj:d, lai o\zmLft£5&ffl&i&W}i% 
<omm?z%.m3 6<D&M\z&z>m&m*Bm-rz£5 

l£Ufc%©Ti&*. 8a^L/t«fc5tcBSP3 4*^6> 

m?a 3 6 o wr«t o &«T-r >trmmzitr%E.wrr 
R»-rswP3 4*>e^ic-f >5^2 8^mn 

S-t*--5t, 08P»*ffl«3 3©^ffi}»C-&0lilbfcl»gS-r 

5A-;v->«©gctS3 emj&w&mv. mwz^&vx 
mm® 3 8 at*it-e-r mmjsfatf&nx L*5ct^a& 

5lC8BPJgtSfiB*J3 3©«S («E»«:fiJ©ffi) JC*^ 
T&BB P 3 4 jq 0 KM P 3 4 0 t>j£^ffi«©P3^«© 
G3«9 1«»aU @SP3 4W*tPBP}g*eB«3 3^® 

[0 10 9] £©<fc?ftDafi?9 1 S^r-r5MP3 4«jfi 

ir«tn«» 02oi:iti5i:, Bt«-rspgP3 4A»s 

mftiZ'Oi? 2 8SrfR^S-a-«fc-5fri«^T*-DT 
t, MP^f3cffl5»3 3©^HMlCii:0fflUfc/^->«© 
M?S3 6linD6S9 l\Z*.Z>m&9 2lC«koT«^|6]lCJ2: 

Rg-r*^ta3 6iii^©»«!»taij-^n5it 
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[oiio] *nmm<Dj:5timaMtfit$tt3 3r*^ 

*f 5 0 7(a) t^-rXiSSIJ^S« 6 1 <DKW\Z 

7*huy^77>f •xy5 1 > : yji!i3itc«fct)[affl9 i* 
^fi£UTfe<t*\ sg^tt, a(f )ic^-rs**xieaic 

□ 3 4 «t D*fr»©mgB 9 i &^j£-rn««fc v». 
[oiii] r©«t5*^trse.r, «a«0 

oia»9 is*r5Ban^S5»3 3*8«fir5±3tc 

L-TfcJ;^. ^tl*02 l{r±0K?|-r-6. 02 1(a) 
(b)tt06(e)tt*-r7*hXVi? hD7t-5>^I 

g. m 6 ( f ) izTsk-r'&mmxm mmxm) izzniizm 

7t-5>^I8SiRltSi:M5 l±{r«ftU$nfcN 

1 5 8fi02 Ka)l^'T«fc'5lC7^M^^Xh5 3± 

tc-a-tjaiUT<?>. «tox, gi»»ic«fasnfcN j 5 

8 (BIPfflMS8W3 3) ?£SS5 1^6ifll8-r5t. 0 

2 l(b)KST«k5tC7*h^Xh5 3*<a#LT8& 
##13889 1 £©,fc3&[!afi59 lV>&t<\*7* 
hVVX h 5 3©#3»C«fcO»g<i:<8yrC££. 

[0 112] #3£9!©SgH©§£&60!l£02 2{C«k 

DfftSiTr*. 8a82^JSWTttfflP3 4©^HIItc|Hlg89 1 
UTRS-TSM Q 3 4 ffitrgg 9 2 &mif£2> £ 
tC«fcO. l»^-rSA*;U->««)^fS3 6*^3g«J(C» 

ttt^v^^izLfc**, *nmm-cm yt> 2 8 ©tin 
tt£*ijfflbTi»&-r£A*;v->ttoD§«a3 6*^3s^ 

MKSttUfc^.fcpKbfc'fe©-?**. 
[0 113] BPS. 02 2\Z7ii-r£5\zmo&tft&tt3 
(«BE»#flfl©ffi) l'*^T#PBP3 4^0BM 

□ 3 4J:t)J2:ViBI«[lCTT«^©**»Wr5*S!iS 

®«9 3tt5)5i 1 #saa®«9 3<Dmo\z-p^x\t^ 

fcffi«9 4 t Lfct>CDTS>-5. «*S9 4©3— 7^ >if 

mm\t. &m?*'i>>7 2 8t><. *«m- >*©»•&!;:« 

[0 114] C»«t5^fl|fi£(c4;n«. BS-r^Ma3 
4ffliC*V^TM«9 4±T-\t-{>>7 2 8*ttBntC< <T 

#fiblc< <^5fc», |si^lrJB»$nfcA';v->*io 

[0 115] CZ\\Z, ««9 4©J|flcW$&lIt;:^TSi 



(19) $$M¥5-7 74 2 2 

-T--<>^»tL'"Ctt. §lP3 4Rt«-©jfi#©<g« 
9 3 85«-&V7.+>^bT*5^ iB©***^* 

-h-rn««fct>. cote. f7n>»«ffi$3-T^> 

[0 116] Sfc. *«WK>mACO^ig«S)^02 3Rtf 
0 2 4lC.J:»3K9!-rs. *^JS«U«, BIPJgf£8B#3 3 
©«DS«:::i3V>T&0l!P3 4ro«HlCC©08P3 4«fc0fc 
j£tr>ffi«l©[H]88®««9 5 £Jgj£-r-5fca&© F-TTytf© 
10 Offl9 6*Mt/tfcOT*5. ^HJCMTtttt 
j£LfclfilzS©^JS0Jtfl?8StcBBP3 4^0ICG3BR9 1 *> 

[0 117] #^S0i|©flg&9 6ttD38B9 1 ifSHtlt;:? 
* hXUi7 hD7*- 2>^{C«fe0^T^^. 02 
4lc«kO-€-©S^itt^-r^>. ST. ^0(a)lc^-r«fc 

U £©g«9 7^ffiC5 i -<^bf>^X«Xfc!>3- 
H&ICJ:O^0(b)^-r < k5t7*M^>'Xh9 8(0 

ov^T. H0<c)»c^-r«fc3fcBfrsswra 
a? a/^->, ^^fiH-^-u/ttBlPA^-^^-r-s^ 

k mmd)\z^-r^^\zz.tnm»vxy* ywjt. 

hK9 8«P(CPIP 1 0 OfcJBffc-r*. ^T. £©«k3 
£MP 1 0 0SILTM9 7*Xy5 1 >^-r-SClttC 
«k K> RIB ( e ) tc^T J: "5 fcSfi 5 1 ©BtiJ8B#£JS£ • 
-5. £©&, ^St^ofc7*hl/^XhK9 
8€rBS5*-r-5it^<tO. RH(f )l^-TJ:5IcS«9 
7 1- tt H-^«©P3B8 1 0 1 AWmZftZ. 
[0 118] d©±5lCLT^enfc02 4(f )©«ka 
30 fc£«9 7S*«5 HCftATffl^, 06, 02 1 "CR 
W L fc J: o ft 7 * h U y ~N 1 «f fflxe&JB^ff ft 3 r 
ttCfcO, [HISS 1 0 l*tSt^:oTfl«59 6i)W0L2tl 
Z>b<DttZK)> Offl59 6Xr/DflSS9 1S0BP3 4mO\Z 

m-?z>mum&mi3 3-&'&*>nz>. c©is, 0889 6 

[0 119] Z\a>£5l3.mmz£tl\Z> &BIP3 4Wllt 
*^Tttt!baS9 6^©|g*^-r-5fc©tfe0> MP 3 
4©fl.<mi;:ii-DfflbfcSWS3 6*tfl«?9 6 lr,toT«^ 
40 (6jlci£*tr)(c<^'b©i7&:0. H^Kii?*tjTfeB 

«-r*n;v->«©^?a3 6«««nc< <, sv>i^ 

[0 12 0] fc*. S5Bi©|^JgWX«^©^lfiW©J: 
5lCB8P3 4«Dlr[H]gB9 1 -«>agB9 6 *^fiKLfc«jg 
»C*SV^T, mm 3 4 < fc0fl.fflJ©«*£ J S»dbaB9 6«fc0^fflS 
©««C. »H©*JSCT©««9 4©«^tP«lC. # 
«*14M31X(4#«fS<4ffia*iSL,. R^BSP 3 4 MT 
©§W33 6©^F8«S±0«t*lcK?±-r-5«fc5tCLTt)«fc 

50 [0 12 1] #ilZ. cin6)©mia^v^^A©^iS«ajic 
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(20) 



4$H¥5-7 74 2 2 



37 

[0 12 2] **\ ft^4Ttt. 

10 0 timx. 10 0 /im 
1 2 2Q 
3 0V 
7ms 

2. 1kHz 



38 



55*M£2 3<OTKX 
55JR#2 3<D&St« 

warns.*. 

eskJet 

[0 12 3] ±SB£fl=T. BBP^a?»3 3tLTH2 



*889 1 £J&S£L;fc'bK>£ffl^. RSif* 20©58f!ft#2 
3StS|^ICB»«-&TSl^ffi»H»'£ffV^ -Y^ffRS 
©*«tt&iH^fctC5. «7t^-Ti'5ft:ie«*^e. 
nfct>05T*5. fcfc*U PBP3 4©gti<f> 2 4 0 w 
m. HPJ§5j£8Btt3 3 0SSIi7 0 Mm. 13889 l©g 
B<)3 8 0(tmtUit. Sfc. i7 7ttl!!lffl9 1£^ 
GD8B9 l<D«S£SAg*Tffl£l>fc*S& 
S^T. i5<K rxj fiJ7t;i>- >tt©£Wa3 6«JffiP3 

JO U roj tt&Sat£if-f^xy h«E*t^cJ£UfcJSJ&€- 

[0 124] 
[3*7] 





l^rj^as^ (am) 




Jft)B-f >^©SKtt 


1 




feU 


X 


1 2 


0. 1 


feU 


X 


3 


0. 2 




X 


4 


0. 3 




O 


5 


0. 4 




o 


6 


0. -5 




O 


7 


1. o 




o 



[0 12 5] ^«£0I5Ttt. *ftS^ftf!4tH 

otbt. K-±ytt©dhSB9 6Kii*g&*3 7 0Mm. 
J&fifc-f £fca&<DIH]gBl 0 l©8!S£S*£A.TiS£©g* 



*fc*db«9 6£^T*«*©MPJ&<£«8#3 3©1J->;/ 

wKfeHsmsssK^-r. fx j roi ttS 

7ro»#t|5|«-r»5. 
[0 12 6] 
[358] 



No. 


rTu.fflJg8<*,Um) 






1 


O.'l 


feU 


X 


2 


0». 2 




x 


3 


o, 3 :■ 




O 


4 


0. 4 




O • 




0. : 5 




O 


6 


1. 0 




O 



[0 12 7] $6>lC, AtttieTS*. *fr*JWMJ4. 
0. 2Mm<hUfeIHIgB9 ltffcf&Ztl, Zi<DB&9 1<D 

H8S9 1, diffi9 6CDHn^Wii-r, <f> 2 4 0 Mm<DB8 
P3 4OH0lC8*53 5 0 tfmO>H*Htt<D»*9 3£ 



SLTffi<0®«9 4lC7 L ^D>3-hffi31U^BHP^ 
S8#3 3*>ffl3cLfc e zn*><D3z><DV>7)Vt. E3«5 
9 1, G8B9 6Stfr7n>3-hJ!li<06^>^ 

To rxj roj \*&7o®£tm®x$> 

[0 12 8] 
[«9] 
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39 



(21) 



74 2 2 



40 



Nb. 








1 


c£b»- 






2 


f7D>3- KfetJ 




O 


3 






o 


4 






o 



[0 12 9] Cft&OJU|EM4~6<!>iMtl:J:tttt. M J0 
P3 4ffl0lc:3V>T[HJSR9 1 Xttififfi 9 6 *«»•/!:«>© 

i:©«fc5fc[H8B9 l^dbffl59 6£^tt 
3-h©«fc5**SS*effil! (Xli. #ffiifittfflJl) * 

S89 6©8!£, BS3*iO. 3(tmJ:»3W<Tt) (£ 
HTlt 0. 2 timSk±) , -e©^HiCMLT^7n> 

[0 13 0] 

T, flf*B 1 E*©$fiW5U4II:&B 1 5C«058WKJ: 

S 0H p OH P ffi«*tx^;v^-fPffi8SofPffl ffi«<J; 0 "b 
^t^OT, ^}SliBBP^8Blr-&0ffl-r«fc5tCfigfiU# 
st>©i:ft9> x*ji^-fls/Bffi!cSn*-5A:*jx*;i,* 
- J£ C T S A £•?•©;*:£ $ * flISgS -tti ZL 

P»fc, >:#*©IBPt-i5fc*. B8i§0©|8!St>!l&<!:ft 

n-s *>©£&*. 

[0 13 1] «tDS#:WtC. H:frB2E*©5SI?ll©«fc5 
A3^A*#&£Stt;t*li£i:U MfjRJJil 7fE«© 

[0 13 2] S#*E3E«©fg9]©«fc5l::> X* 

)i*-ftmB<z>ftm\z&&Lx$E.&Wi»m£to¥jttLlj 

l&)^©ffi#©^£iElkt-Sfc&©JE*#millk«#£ 50 



[0 13 3] «t0^«(r. mtiftWMMtt*. SffcR 
*4G*<D9H!fl!>J:3l=. 1 o©x*;m:— RMHffirofl. 

fg91©J:5K» E®?S#£x*jI,*-ffrfIffl5t::5*ASlt- 

T^Sfc©^*. 
[0 13 4] Sfc, »^6l2*<7>fSWIC«tna. X* 

^JEUilc^jaE^JS-a:, 2?>JK±ox^;^-fPfflfi|J» 

E«jic«t k> mm-rzm&mmzz ds;e»#±©&j!*h 
mm&*®.u-?z>&o\z\sit<r>X'. PBP*^#»T?a5o 
t hm.*mm®&o&®mt&it&x-% * *> 0 1 

[0 13 5] M3ftH7Gtt<!>89!<!>J:9l£. X* 

* t & o tbb 0 td-r^om ps<£s^ e. ©si 

}Si«$<tt)"bS<S3£bft:0. g»*^8E«©^ro«fc 
MP^§B»lclBPfW<0SS£SP-+)*Ol/l 
0 £0*£< UT«»fi©fflP£J6Ui£L*:t), «*S9 
E«C»BTtt. MPJgiSS8«cDBBP8SiS^CDff$5Bg 
Pffi«j©¥^««t0*<LfcD-r-6w,i:lC«fc0, Sb^ 

[0 13 6] »*JS1 0Ef0DSiO±5 

C, 5HP^fi5»©«E®*fl!l©ffi©BBP^OICC©0B 

p<i;t)ja:v^®ffl©[affl*^ufco, w*JBi2Ea© 

fgipi©«fc5l;:. BBP^fiS«©«ES«i:ffll©^ffiCI3SP 

« 0 ©8B»*»LT*a*ffl3a3ttt*affiffliibfc«« 

%m-TttK>. »*JB1 3|E«©^<D«t5IC. RDM 
8S»©SE®«cffi©ffi©0B P« K> ic c © M P <fc t) JC^ffi 

a©iH]«««&^-r2.i£bap*^fiE-r?)Ct[w«to. r 
wp^e.-&owri»}8-r?)A-)i'->!K©»?a^*t 



-161— 



41 

[01] *&mto&-n&mm*ttm&w&*mz™ 

[02] ^7 F©##*ra0-C&*. 
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